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EXERCISE - |l

HINTS & SOLUTIONS

Sol.l AC
a; by cyf|C11 C21 C31| D 0 O
a b (ac-h) DAT=[@2 D2 Cp[|C12 Cpo C32|-(0 D O|—p3
LetA=|b ¢ (ba-1) az bz C3lfags bz c33) [0 0 D
21 0
AT=D2=A
IA|=0 i D=27
A= (332 =36
a b aa-b .
b ¢ bo—cl|=0 = A'is present cube
2 1 0
Sol.4 ACD
Ca> G+ Gy Given B is an idempotent matrix & A=1-B
Since is idempotent so, B2 =B
a b aa
b ¢ ba|=0 ConsiderA=1-B (1)
211 Post multiply both sides by 'B' in (1)
—IR_R2=R_ .. R2=
— afc — bo} — bfb — 2ba} + aa (b —2¢) = 0 So, AB=IB-B*=B-B (v B°=B)
= ac — aba — b? + 2b2%a + abo — 2aca. = 0 .ABZO , .
— (ac —b?) — 20 (ac —b?) = 0 Premultiply t;oth sides by 'B'in (1) :
— (1-20) (ac—b?) =0 BA=BI-B°=B-B
either 1-2a=0orac—b2=0 BA=0
Premultiply both sides by Ain (1)
1 2 = .. —
a:EorbZ:ac AT=A -+ AB=0)
AB
Sol.2 AC A=A
Given A is a square matrix, Let it be equals to AA' = | = (AA) T = I = A-TA = |
A-1A" = | = A’ is orthogonal
b
[2 d} Now, A’ = A-1 = (A") = (A1)
A=A = A= (AL
-1 A = A1 (AL}
A’_[a C} ALA=AT (AY
= 1b d | :A—1(A—1)—1 ( Al :A—1)
= A~'is orthogonal
2 12
,_la bfla c a“+b“ ac+hbd
Now, AA" = [C d} [b d} = Llc+bd 02+d2} Sol.6 B,C
AA’ is symmetric g)- —% (1)
. 1 _
Given A 0 0 -1
Sol.3 AB,C
1
a b o C11 Ci12 Ci3 As are know that |A~"| = Al
LetD=|3 D2 C2| g a=[A21 Bzz C23
a c a c
3 03 C3 31 D32 Ca3 For |A| =0, So,
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IA-1|=1(2) +1(0)+0=2

1
1A= 2 = |A] =2 = Ais non singular

1 -1 0

1
-1 = -1-=-10 -2 1
Now A |A] . A > [O 0 _}

. . 10 _ : :
Its adjoint matrix = [0 1j| which is also a unit matrix

So, [B] is correct.
also, A (adj A) = (adj A) A. Its a property

Now let A= [é g} which is a diagonal matrix

Adjoint of A= [g ?_] which is a diagonal matrix

1.1,
2 2 So, [D] is also correct
0 -1 1
= 2
1 Sol.9 AC
0O 0 -—--=
2
. ab
Given that A= [c d} (bc=0)
satisfies x2 + k=0
Sol.7 B,C A2+k=0
1 -1 2 5
A=12 3 2_[a b“a b}_ a®+bc a“+bc+bd
A=lc d]lc d] " |ac+cd bc+d?
A2 —4A+51,=0 (1)
|[A]=ad —bc
1 -1(|1 -1 -1 -4
ws w=[3 32 3= [d 7 :
. ati a” +bc ab+bd+[k 0}_0
romrelation, | . 4 pe 4 d2 0 k|=
[4 -4 _[50
4A‘[8 12]5'2‘[0 5} a2+bc+k=0 & B(a+d)=0
2 - -
Putin (1), LHS = RHS as+ bc+2k‘0 Cla+d)=0
Now, bc(a+d)*=0
(@a+d)3?=0 (" bc=0)
1- 0 . . =
A-B= [ oa _2} = Diagonal matrix atd=0
Now fromd2 + bc +k =0
k =—(d2 + bc)
Sol.8 AB,CD k = (d® + be)
k=-(d.d+bc)=-(-ad + bc)
LetA= [\% ﬂ Clearly k=ad-bc=|A|
its a symmetric matrix Sol.10 AB
N _ 4 _3 o ) =x+a;
Its adjoint matric = [_3 1 } o, (X) =x2+ bx + b,
which is also a symmetric matrix 1 1 1
So, [A] is correct. A= | 0X)  d1(X2)  da(X3)
d2(x1) d2(X2) 2(x3)
Now let A = [(])' (ﬂ which is a unit matrix
C,—»C,-C;&C;»>Cy-C,
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= (X3 —X) (Xg—Xy)

= (Xp=Xq) (X3 —xy)

Sol.11

Sol.12

1 0 0
Xp+ag Xo = X1 X3 —X1

xf +bx, +by x% - xf +b(xy —Xq) x% - xf +by(x3 —Xq)

1 0 0
X1+aq 1 1

X% +b1X1b2 Xo +X1+b1 X3 +X1+b1

1 0 0
X1+ 1 1

xf+b1x1+b2 Xo +X1+by X3 +X;+by

= (%o —Xq) (X3 = Xp) {Xg + X + by =X, — X, — by}

= (X = Xp) (X = X3) (X3 — Xy)

A,B,C,D
Given a;, a,, agin A.P.
& b,, b,, by in H.P.

a;—-by a;-by, a;-bs
A= [@2-b1 ay-by ap-bs
az—by azg-b, az-bs

R, > R,-R; &R; > R;-R;

a;—b; a;-by
A= @278 a—a
Az —a; az—

a;—bs
a -
az—a

A=0

A,B

X 2y-z -z
Given |y 2x-z -z
y 2y—-z 2Xx-2y-z

ApplyingR, > R,-R , R, > R, —R,

X 2y-z -z
=|-(x-y) 2(x-y) -z
-(x=y) 0  2(x-y)

Sol.13

Sol.14

A

X 2y-z -z
=(x-y2|-1 2 0
-1 0 1

=(X-y)Pax+y-2)
=4(x-yy (x+y-2)

AB
a al 0

GivenA=|1 2a+b (a+b)?
0 1 2a+3b

ApplyingR, > R, - R,

a o0 0
A=|1 a+b (a+b)?
0 1 2a+3b

A=a[(a+Db)(2a+3b)-(a+b)]
A=a(a+b)(2a+3b—-a-b)
A=a(a+hb)(a+2b)

AB,C
-Xx a b
Givena,b>0andA= | P _bx _ax

ApplyingR, > R, +R, + R,

a+b-x a+b-x a+b-x
A= b - X a
a b -X
1 1 1
A=(@+b-x)|b -x a
a b -x

(@a+b—-x)[1(x?—ab) - 1(-bx — a?) + 1(b? + ax)]
A=(a+b—-x)[x*—ab + bx+a%+b?+ ax]
A=(a+b-x)[x?2+(a+b)x+a?+b?-ab]

If a=bthen A=(2b—x) (x+b)?

If A =0 which gives three real roots.
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